Aim: To assess and compare the effectiveness of Manual toothbrushing reinforced with audiovisual instructions with powered toothbrushing, among the institutionalized mentally challenged individuals under supervision of trained caretakers. Materials and Methods: A randomized cross over clinical trial of 6 months duration which included 16 subjects consisting of two phases of three months, for each of the 2 groups. In group A subjects were given manual toothbrushes with audio-visual aid followed by the powered toothbrushes & vice versa for group B. All subjects were instructed by trained care takers.
Introduction
Dental plaque is the primary etiological factor in periodontal diseases. The elimination and control of plaque formation helps in the prevention of gingivitis as well as in minimizing the severity of periodontal disease. The adequacy of plaque control depends upon patient's compliance. In physically or mentally challenged person often there arises difficulty in oral hygiene maintenance so the oral hygiene methods may need to be simplified or modified to suit the individual situation. The health of individuals diagnosed as developmentally disabled or mentally retarded has long been a concern for health professionals. Characteristically, it has been reported that "dental treatment is the greatest unattended health need of the handicapped person (1) ." The dental problems of these children are not different than those of the non-handicapped. Inability to maintain proper oral hygiene is one of the primary factors influencing the prevalence of dental disease in handicapped children. The removal of plaque from teeth is a skill that can be mastered only when an individual has the dexterity to manipulate a toothbrush and an understanding of the objectives of this activity (2) . Physical inability to adequately clean their teeth and decreased neuromuscular co-ordination in such individuals makes use of manual toothbrushes less effective, so powered tooth brushes have been suggested as an alternative to manual brush for such individuals (3-6) Also, there seems to be a correlation between the level of oral hygiene and the severity of the mental handicap (7). The poor oral hygiene status described could partly be explained by limitations in personal abilities, but there is quite a strong feeling that parent and caregivers are more interested in general hygiene than in oral hygiene (8) . The educators of handicapped children though are well aware of the presence of oral problems such as bleeding gums, halitosis, and the presence of plaque or calculus; do not stress on the implications of these dental problem. Also skill, experience and enthusiasm of the general dental practitioner as being a limiting factor in the delivery of dental care to handicapped people (9) . Historically, health education has addressed the life style and health issues associated with the norm of the population. It has been observed that even severely handicapped children can be instructed in toothbrushing if they are motivated and encouraged (10, 11) . However, oral hygiene can also be improved significantly by providing intensified daily brushing by dental personnel, development of self-aided workshops, providing effective staff training or by combinations of all these approaches. Also videos have shown to play some role in communicating health messages to target audiences by encouraging viewers to consider their thoughts and actions and to exchange the new ideas with others (12) .
So if any efficient means of daily mouth care is provided and made integral component of their personal oral hygiene care, it is likely that the dental professional will help in improving quality of living for these patients. This particular study aimed to assess and compare the effectiveness of Manual toothbrushing reinforced with audiovisual instructions with powered toothbrushing, among the institutionalized mentally challenged individuals under supervision of trained caretakers. The effectiveness of these interventions in removing plaque and controlling gingivitis was assessed and compared.
Material and Methods
A randomized cross over clinical trial, operator blinded, which consisted of 2 phases of 3 months duration each. A total of 16 subjects (10 males, 6 females; age group15-25 years) having moderate amount of plaque and gingivitis were studied. All subjects were mild to moderate mentally Handicapped individuals (13)  Patients with atleast 20 teeth.
Patients whose parents/ principal will sign on con- sent form.
Exclusion criteria:
Patients with true periodontal pockets.

Prior to the commencement of actual study period, caretakers were taught the significance of plaque removal with the help of disclosing agent. They were trained in oral hygiene measures using audio-visual aids such as brushing on models, tooth brushing videos etc. The teeth were professionally cleaned to reduce the plaque scores to baseline. The subjects and caregivers were randomly assigned by lottery method to one of two groups. In group A, manual toothbrush was assigned for first 3 months followed by powered toothbrush for next three months. The order was reversed in group B -powered toothbrush was used for the first 3 months, followed by manual toothbrush for the next three months. Both groups were provided with (Oral-B ® : Cross Action Power: 7200 rpm: medium), manual tooth brush (Oral-B ® : Cross Action: medium) and dentifrice (Colgate Total ® ) during the duration of the study. The clinical scoring procedure was used to assess plaque formation was the plaque index ( Sillness and Loe, 1964) and to assess gingivitis was the Loe and Sillness Gingival index (L-S index, 1963). The subjects were given 2 weeks to familiarize and adapt to the manual and powered toothbrushes and brushing techniques, before commencing the study. At the start of 1st phase, plaque scores were again reduced to baseline. Care takers demonstrated the oral hygiene instructions to the subjects using dental models. Along with this, video recording showing brushing techniques for the manual toothbrushes were shown to the children. All subjects were told to inform if toothbrush frays or any problem with powered toothbrush in between study period. Subjects were asked to brush twice daily for 2-3 minutes. Oral hygiene instructions were reinforced every 15th day with appropriate means by caretakers during the study periods. The subjects were then examined at the end of 1 month, 2 months and 3 months. Each time plaque and gingival status scores were recorded by a single investigator. At the end of 3 months, cross over was done. The subjects were again given an oral prophylaxis to reduce the plaque scores to baseline, then 2 weeks time for familiarization and adaptation for new brushes and technique. Before commencing the next phase, plaque scores were again reduced to baseline and oral hygiene instructions along with visual aids were shown by the caretakers. Kruskal-Wallis test and Mann Whitney 'U' tests using the statistical package; SPSS/ version 15 were used for comparisons at a significance level of 0.05
Results
The subjects improved their plaque control and gingival status during the study period irrespective of toothbrush being used. In case of group-A (manual toothbrush to powered toothbrush), a statistically significant decrease in mean plaque score was found from first to third month (p=0.037). Also there was decrease in mean gingival scores but the decrease was not statistically significant (p=0.189). When subjects started using powered toothbrush there was decrease in mean plaque & gingival scores but the decrease was observed to be statistically insignificant after 3 months. {(p=0.069), (p=0.111)}. But group-B (powered toothbrush to manual toothbrush) showed statistically significant decrease in both plaque and gingival scores at end of both the phases. When the mean plaque and gingival scores of group A & group B were compared at different intervals there was no statistical significant difference found at any interval during the 6 month study period but powered toothbrush showed slightly better reduction than manual toothbrush. (Table 1 
Discussion
Powered toothbrushes which were introduced in the 1960's as an alternative to manual toothbrushes are known to be beneficial in special patient situations, as no special dexterity is required in their use (5,6). Maintenance of proper oral hygiene in handicapped individuals is known to be difficult because of psychological and physical limitations and hence powered toothbrush may be better suited for them. The present cross over study was undertaken to assess and compare the effectiveness of brushing using Manual toothbrush reinforced with audiovisual instructions with, brushing using powered toothbrush, among the institutionalized mentally challenged individuals under supervision of trained caretakers. The use of both manual and powered toothbrushes by the same subjects in both groups, albeit at different time periods, helped to minimize possible variations, which may occur because of inter individual differences like age, habits, manual dexterity, plaque levels and compliance (14) . Although the plaque scores were brought down to baseline at the beginning of the study, a moderate amount of clinically appreciable plaque was observed at the end of the one month in group A with manual toothbrush. Significant decrease in the mean plaque score was observed at the end of 3rd clinical assessment thus showing an increase in compliance with time.
In case of group A, slight but statistically insignificant reduction in gingival scores was recorded from 1st to 3rd month. The statistically insignificant reduction in gingival scores, though plaque scores have reduced significantly may be because of inter-subject variation in the pathogenicity of plaque and an exaggerated effect of plaque reduction which resulted from volunteers paying particular attention to cleaning the subjects teeth on the days of clinical examination (15) (16) (17) . The so called Hawthorne effect {Heasman et al. (14), Ainamo et al. (17)} which results from a change in behaviour of a subject, who anticipates involvement in a clinical study, can be a confounding source of variability in crossover trials, giving rise to different conditions between the first & succeeding experimental periods. In our study, the anticipation of an upcoming appointment may have prompted the participants to perform better oral hygiene during that period of time.
The constant reinforcement of oral hygiene instructions given to the subjects during the previous three months of manual toothbrush use and ease of using powered toothbrush, might have contributed in better plaque control which resulted in non significant reduction in plaque and gingival scores following use of powered toothbrush. But in group B, a significant improvement in plaque control & gingival status was observed with time for both the devices and when the plaque and gingival scores for the manual and powered toothbrush in both (19) . The marginal improvement in mean plaque and gingival scores observed in present study with powered toothbrush could be because of ease of using the powered toothbrush and the smaller size of the brush head (20) (21) (22) (23) . These toothbrushes require lesser effort on the part of the patient by virtue of their automated action. Their machined rotatory bristles offers the necessary movement for removal of plaque, an action similar to that performed by the patient's hand in case of a manual toothbrush, only without the patient's personal physical effort. Also, the powered toothbrush plays a major role in enhancing patient compliance and motivation. It has been seen that powered toothbrushes also have "novelty effect" that helps to increase the compliance. Better plaque removal from interproximal sites may have contributed to the improvement in gingival condition (16, (24) (25) (26) . Moreover, the gingival massage provided by the powered toothbrush seems to play a significant role in improving gingival condition. Likewise, Glickman stated that the improved gingival condition observed subsequent to tooth brushing and other oral hygiene procedures might be because of a concurrent massage effect associated with the cleansing action. Though manual toothbrushes require additional effort and manual dexterity in maintaining good oral hygiene, adequate instructions and practice can bring about satisfactory results, which may be comparable with the powered toothbrush which has been observed in our study. Furthermore, verbal instructions are generally less comprehensible to mentally challenged individuals, and their understanding of the method of toothbrushing, as well as their dexterity in using a manual toothbrush may be limited. In the present trial, demonstration of the manual oral hygiene technique by means of a visual aid, such as the recorded video can be considered to be more effective in teaching these individuals, and easier for them to remember and recall at a later date. The regular visits and the constant reinforcement that the inmates received every 15 days through the caretakers may be a major reason for better compliance, which reflected in their increased interest to maintain good oral hygiene. The constant reinforcement was done because the mentally challenged patients often have a shortterm memory deficit and thus the dental professionals/care takers/parents should reinstruct more often at subsequent appointments than one would expect with a child or adult with normal intelligence. This could have helped in achieving comparable scores with two different methods of brushing. Bratel et al. (19) had reported that the reduced positive effect over time in maintaining oral hygiene may indicate that the reinstruction is more important with a prophylactic program, rather than to operate with different toothbrushes. It has been suggested that in mentally challenged individuals a feeling of insecurity is seen due to the attitude of general population towards them. The current study provided an opportunity to make some observations of the psychosocial aspects prevailing in such individuals. The feeling of being neglected and a sense of 'unwantedness' was reflected in the behaviour of most of the subjects in the beginning of the study but as the study progressed, the compassion shown to them helped in achieving better cooperation. In developing countries, the average socio-economic status of institutes for the handicapped funded by the government or by non-government organizations may not permit them to purchase powered toothbrushes for all the inmates. Also, the lack of awareness regarding the availability of powered toothbrushes, may limit their use. In this scenario, the use of manual toothbrushes in adjunct with audio-visual instructions and constant reinforcement of oral hygiene measures may prove to be a viable, cheaper and readily available alternative for ensuring optimum periodontal health.
Conclusions
In conclusion, our investigation documented the following: For mentally challenged individuals, manual tooth- brushes reinforced with video instructions for brushing techniques may be comparable to the use of powered toothbrushes in a similar setup. The regular visits and the constant reinforcement  that the inmates received through the caretakers may be a major reason for better compliance to improve the oral hygiene.
